Summary: This study was carried out during [2003][2004][2005] and included total meadow surface of 32,000 ha from seven regions throughout Albania (summer meadows of Shishtavec, Gramoz, Çajup, Lenie, Progonat, and winter meadows of Heremec-Delvine and Dukaj). The results of the study showed that average dry matter yield of the summer meadows is low (about 0.6±0.14 t ha -1 ) ranging from 0.33±0.07 t ha -1 to 0.53±0.10 t ha -1 at poor meadows (Progonat, Cajup, Lenie) and from 0.9±0.17 t ha -1 to 0.95±0.18 t ha -1 at rich meadows (Gramoz, Shistavec). Dry matter yield of the winter meadows ranged from 0.45±0.17 t ha -1 (Dukaj) to 0.57±0.13 t ha -1 (Heremec-Delvine). Regarding the rate of herbaceous biomass utilization in general, the plots closer to the villages were overstocked, which put high pressure on meadows resulting in their degradation. The coeffi cient of herbaceous phytomass utilization was about 94-95% at Lenia's meadows and a few other meadows close to villages. At a few plots of meadows (Lenia, Gramoz, Shishtavec) situated away from villages and at high sea level, the coeffi cient of meadow utilization reached 50-60%. Energetic value expressed by starch unit (SU) depends on the fl ora and environmental conditions. According to laboratory analyses, the meadows of Dukaj had the highest energetic values (about 1.16±0.22 SU kg -1 dry matter) while Lenia' meadows had the lowest energetic values (about 0.84 ±0.16 SU kg -1 dry matter).
Introduction
Albania has a total surface area of 2,844,800 ha. According to the offi cial agricultural statistical data (2005) , a large part (36%) of this area is classifi ed as forests, which includes not only high and coppice forests, but also shrub lands. The second major land use are arable lands (24%) where herbaceous crops and trees are grown. The third major land use are pastures, which are largely uncultivated areas covered mainly by herbaceous vegetation and small shrubs.
Pastures and meadows are distributed throughout the country and divided in two groups depending on the season of grazing: winter and summer ones. The latter include all the pastures found in the subalpine and alpine zones and amount to about 61% of the whole area (Shundi & Buzi 1991) . Dominant herbaceous species in the winter pastures are several annual grasses and legumes as well as perennials such as Dactylis glomerata, Festuca ovina, Poa bulbosa and Lolium perenne; while in the summer pastures only perennial species can be found, such as Poa pratensis, Phleum montanum, Nardus stricta, Trifolium alpestre, T. repens, etc. The productivity of pastures depends on several factors including the ecological zone they are found in, the physical characteristics and the grazing history. In these meadows, the phytomass production in a favourable year reaches 4 t ha -1 and in an unfavourable year (without suffi cient rain) it decreases to 2 t ha -1
. Although the provisions of the Pastures and Meadows' Law are technically and scientifi cally correct and constitute a sound basis for rational management of the pasture resources, very few of these provisions have actually been implemented.
Practically, there is no control over grazing management and very few state pastures and meadows have been rented to individuals or companies. As a result, the condition of pastures and meadows is poor to a large extent due to (a) large amount of unpalatable plant species or weeds, both herbaceous (e.g. Asphodelus microcarpus, Urginea maritima, etc) and woody (e.g. Phlomis fruticosa, Rubus sp., etc); (b) a large portion of bare soil on pastures and (c) a conspicuous accelerated erosion. The latter phenomenon is widespread in the pastures of the whole country, often accompanied by landslides, especially in the areas of fl ysch or marls.
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Carrying capacity in its most basic defi nition determines the maximum livestock that an ecosystem can support on a sustainable basis. Livestock carrying capacity is based on the idea of "ecological carrying capacity" under which populations grow until restricted feed supplies decrease birth rates and increase death rates. This point is defi ned as "K" the asymptote of the population growth curve based on the available resources. The dominant range model based on the carrying capacity concept developed assumes that pastoralists occupy potentially equilibrial grazing systems. Destabilization of these systems is caused by overstocking. Carrying capacity is calculated from an estimate of annual production of consumable vegetation, linked to animal requirements for feed and nutrients. Annual primary production can be estimated (i) by the measurement of standing biomass (normally at the end of the growing season) or (ii) by remote sensing or (iii) predicted by using empirical relationships of primary productivity to rainfall or (iv) from more complex relationships of primary productivity to rainfall or (v) from more complex relationship between soils, soil water, fertility and rainfall. These estimates are normally corrected for the available or useful biomass, which is the proportion of the vegetation actually useable by livestock (grazing effi ciency). Different types of livestock have different dietary preferences, grazing habits and effi ciency. "Proper use" will vary according to growing conditions, species composition and the type of herbivore (Bartels et al. 1993 , Sinsin 1993 , Kussela et al. 2002 , Macdonald et al. 2008 . Steenenkamp et al. (1995) reported that the integrated system for plant dynamics (ISPD) can serve as a basis for range condition and grazing capacity assessments.
The defi nition of carrying capacity as the maximum stocking rate possible without including damage to vegetation or related resources is clear and unambiguous. It is the range manager's task to balance the regeneration of the plants and the grazing pressure (Hobbs et al. 1985 , Roe 1997 .
Meadows constitute the main feed base for small ruminants, and in fact the meadows meet 75% of small ruminants' requirements in Albania. The evaluation of meadow yield is one of the key elements for the assignment of grazing capacity and stocking rate in order to provide sustainable management. Such assessments could help to establish a proper balance among meadow yield, livestock and land.
The objectives of this study were to assess average dry matter yield (t ha -1 ), coeffi cient of phytomass utilization, dry matter content and energetic value (SU) of herbaceous mass, growth rate of standing biomass and optimum period of grazing (from beginning to the end of grazing).
Materials and Methods
Winter and summer meadows amount to 32,000 ha and these were divided into 334 plots (the size 100 ha per plot) in order to evaluate the yield. Winter meadows (Heremec-Delvine, Dukaj) are located on the lowlands and are grazed during winter (also including spring and autumn). Summer pastures (Shishtavec, Gramoz, Çajup, Lenie, Progonat) are located on the mountains and are grazed during summer for 4-6 months (MayOctober). Total of 677 samples randomly chosen from 334 plots served as tested surfaces (the size of tested surface was 4 m 2 ), which means there were 2.1 tested surfaces for each plot. These tested surfaces were harvested for three consecutive years in order to evaluate their dry matter yield (t ha -1 ) and energetic values (expressed in starch unit).
Number of samples of residues after grazing was 677, which were used to calculate the coeffi cient of the herbaceous mass utilization. The coeffi cient of phytomass utilization by livestock was calculated in this manner: yield minus residues after livestock grazing. For this purpose, harvesting of residues after grazing was carried out close to each of the tested surfaces. Dry matter yield was estimated per useful surface, which is actually meadow surface covered with herbaceous mass and available for grazing by livestock.
Total of 45 plots for every 100 m of altitude were used to defi ne cycles of grazing and to estimate herbages growth rate for three years (growth rate = fi nal phytomass (kg) -initial phytomass (kg) / time interval (days)). Every year, 800 samples were analyzed for each plot in order to estimate dry matter intake and energetic value SU kg -1 of dry matter. Dry mater content and energetic value of meadow phytomass were estimated by the Laboratory of Livestock Research Institute (IKZ), Tirana-Albania. Data were processed by employing ANOVA.
Results and Discussions
Results of the study showed that average yield of summer meadows was 0.6t±0.14 t ha -1 which is generally considered low (Tab. 1). Dry matter yields ranged from 0.33 to 0.53 t ha -1 for poor meadows (Proganat, Çajup, Lenie) and 0.90 to 0.95 t ha -1 on average for rich meadows (Gramoz, Shishtavec).
The rate of herbaceous biomass utilization by livestock for all the regions is shown in table 2, together with the assessment of yield and energetic value of meadows biomass. The data showed that plots close to villages were overstocked and had the highest consumption of fresh grass by livestock per unit surface. This high pressure on meadows has caused their degradation.
Plots no. 16 and 17 of Lenia region and plots no. 46 and 47 of Gramoz region that were close to villages had a coeffi cient of herbaceous biomass utilization of 94-95% while plots no. 37 and 38 in Lenia, no. 10 and 11 in Gramoz, no. 6, 7, 9, 10 in Shishtavec that were situated at higher altitudes and further away from villages had a rate of phytomass utilization about 50-60%. Similar results were reported by Bartles et al. (1993) and Roe (1997) .
There was no sound management of meadows in relation to the techniques of grazing. The grazing of some meadows was delayed, meaning that livestock came to graze at the time when grass has begun to fl ower and some meadow plants have reached the phase of low eating or they were inedible. In springtime, absence of proper ratio between intensive growth of meadow plants and ample grazing livestock was observed. The same phenomenon, caused by incomplete utilization of herbaceous biomass, was reported by Sinsin (1993) and within our study this occurred in some plots of HemerecDelvine, Dukaj and Gramoz meadows.
As for energetic value content of herbages, the meadows of Dukaj had the highest energetic values (1.16±0.22 SU kg -1 dry matter) and Lenia' meadows had the lowest energetic values (0.84 ±0.16 SU kg -1 dry matter). In some cases, low yield of meadows is as a result of earlier grazing by livestock before plants reach 
Conclusions
Albanian meadows are characterized by low yield per unit surface, different cycles of plant growth and seasonal vegetation of meadow plants.
Some meadows are not completely utilized, which is related to the techniques of grazing.
Complex measures such as establishment of the cultivated pasture, cleaning from solid materials, stones, scrubs and fertilization, sowing seeds in uncropped portions of meadows, irrigation, etc. must be implemented in order to increase the yield of meadows and their carrying capacities, as well as the lasting of grazing cycles.
Effi cient and sustainable use of meadows could be achieved by a rational grazing by livestock. Two schemes of meadow utilization should be applied during the spring time while yield of meadows is abundant -harvesting one part of meadows and grazing the other part. If harvest is not possible, then meadows should only be grazed.
It is necessary to construct shelters and puddles on meadows to provide timely water supply to grazing livestock.
